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Abstract

Background Assessment of general public’s knowledge and
attitudes toward the development and prevention of new
disease outbreaks is imperative because they have profound
effects on health behaviors and may contribute to the
control of the epidemic.

Purpose To investigate the level of knowledge and attitudes
towards the influenza A(HIN1) outbreak across various ethnic
groups and socio-demographic backgrounds in Malaysia.
Method A cross-sectional, population-based, computer-
assisted telephone interview exploring knowledge and atti-
tudes regarding influenza A(HIN1) was conducted in
Malaysia. Between July 11 and September 12, 2009, a total
of 1,050 respondents were interviewed (response rate 69.3%).
Results The mean total knowledge score for the overall
sample was 7.30 (SD+1.961) out of a possible score of 13
(Chinese had the highest scores, followed by Indians, then
Malays). Some erroneous beliefs about the modes of
transmission were identified. The majority of the partic-
ipants (73.8%) perceived the A(HIN1) infection as often
deadly. Despite the overestimation of the severity of A
(HINT1) infection, high confidence in preventing infection
and low perceived susceptibility of infection were reported.
Influenza A(HIN1)-related stigma was prevalent and
exhibited differences across ethnic groups.
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Conclusions Findings suggest that provision of education
and clear information are essential to correct the miscon-
ceptions, and increase perceived susceptibility to infection
so that the general public will take precautions against A
(HIN1) infection.

Keywords Knowledge - Attitudes - Influenza A(HINT)

Introduction

In April 2009, a new strain of human influenza A(HIN1) virus
appeared in Mexico, and has spread rapidly around the world,
causing the first pandemic for 40 years. Malaysia confirmed its
first case of influenza A(HIN1) on May 15, 2009. In response
to increasing local transmission, Malaysia moved from
containment to mitigation stage on July 9, 2009 [1]. Since
then, the A(HIN1) pandemic has grown exponentially. On
July 23, 2009, approximately 2 weeks after the commence-
ment of this study, the first death from influenza A(HINT1)
was reported. On September 13, 2009, the date on which our
data collection finished, the total fatality count was 74 [2].
Public knowledge and attitudes of past outbreaks, such
as SARS and avian influenza, have been studied in many
Western [3—5] and Asian countries [6—10]. It is imperative
to assess the general public's knowledge and attitudes of the
development and prevention of new disease outbreaks [9,
11]. During the SARS epidemic, public perceptions
affected health behaviors such as handwashing and wearing
face masks, which in turn contributed to the control of the
epidemic [11, 12]. In both the SARS and H5NI1 avian
influenza outbreaks, public fear and level of distress was
associated with perceptions and knowledge [8, 13].
Currently, there are few studies on knowledge and
perceptions of the new influenza A(HINI1) epidemic. A
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recent study in Hong Kong showed inadequate knowledge
among the general public and misconceptions in the modes
of transmission of A(HIN1) [14]. Another study conducted
in the UK in the early stage of the pandemic showed that
risk perception and perceived seriousness of the influenza
A(HIN1) were associated with the practice of recommen-
ded health behaviors [15]. An internet-based survey,
conducted during WHO pandemic stage 5, revealed that
emotional concerns about infection were significant pre-
dictors of behavioral responses to the HIN1 pandemic [16].
In the immediacy of the new emerging A(HINI)
influenza virus, we conducted a baseline survey to examine
knowledge, attitudes, psychosocial consequences, and
impact of the pandemic in Malaysia. Of note, the survey
was carried out over a period of escalating reported deaths,
generating much public and media concern. Malaysia is a
fast-developing country in Southeast Asia with a population
of 27.7 million, which encompasses a majority Malay
(50.8%) and other ethnic groups, mainly Chinese (23.0%),
non-Malay bumiputra (11.0%), and Indian (6.9%) [17].
Each ethnic group has its own culture and religions. This
multiethnic, multi-religious society allow for a diverse
exploration of cultural variation in expression of attitudes
and perceptions towards the new A(HIN1) pandemic. The
aim of this study was to investigate the level of knowledge
and attitudes towards the influenza A(HIN1) outbreak across
various ethnic groups and socio-demographic backgrounds.

Methods
Sample

A cross-sectional, population-based, computer-assisted tele-
phone interview (CATTI) survey was carried out between July 11
and September 12, 2009. The study population comprised
Malaysian adults randomly sampled from the latest electronic
version (2008/2009) of the residential telephone directory of
Selangor state and the Federal Territory of Kuala Lumpur.
Kuala Lumpur, the capital city and federal territory of Malaysia,
has a population of 1,629,400, and covers an area 243 km?. The
state of Selangor surrounds the capital city of Kuala Lumpur,
has a population of 5,017,100 and an area of 8,154 km?>. One
person aged 18 years and older from each household was
randomly selected and invited to participate. Interviews were
conducted between 5:30 p.m. and 10:00 p.m. on weekdays
and from 12:00 p.m. to 7.00 p.m. on weekends or public
holidays to avoid over-representation of unemployed partic-
ipants. Unanswered numbers were called at least two more
times on separate days before being regarded as uncontactable.

The sample was stratified by the three main ethnic
groups in the Malaysian population, Malays, Chinese, and
Indians. The Chinese and Indians were slightly over-

sampled to assure that analyses of disparities could be
conducted with sufficient statistical power for each of the
ethnic groups.

Instrument

On the knowledge assessment section of the questionnaire,
each respondent was first asked to list the symptoms of
influenza A(HIN1). A score of 1 was given for each
correctly identified symptom. The subsequent knowledge
questions (six items) were posed in which the answers were
either Yes, No, or Don't know. A score of 1 was assigned to
a correct answer and a value of 0 to an incorrect answer or
Don't know responses. Questions on perception were
divided into two parts. The first part explored perceived
susceptibility towards influenza A(HIN1) (three items), in
which participants indicated their level of susceptibility on
a four-point Likert-type scale (very high, high, low, very
low). The second part examined A(HINI1)-related stigma
(six items), with answers of either Yes or No. Demographic
questions (nine items) were asked after completion of the
survey questions.

The survey questions were adapted and modified from
previous published literature [3—12]. The questionnaires
were in three languages: Bahasa Malaysia (the national
language), English, and Chinese. A team of trained
multiethnic interviewers performed the interviews; each of
the ethnic group interviewers was assigned to interview
respondents of a similar ethnic group. In the pilot study,
interviews were conducted with 20 various ethnicity
respondents from the telephone directory. The test respond-
ents commented that the questions were easily understood,
and the average completion time was 15 min. Informed
consent was obtained verbally. Respondents were assured
that their responses would be confidential and reminded
that their participation in the interview was voluntary. The
study was approved by the Medical Ethics Committee,
University Malaya Medical Center, Kuala Lumpur, Malaysia.

Analyses

All statistical analyses were performed using SPSS version
17.0 for Windows software (SPSS, Inc., Chicago, IL,
USA). Non-response and irrelevant (non-applicable)
responses (for example, questions regarding pork and pork
products to Muslim respondents) were treated as missing
values and, therefore, excluded from the analyses. T tests
and one-way analysis of variance (ANOVA) were used for
comparisons of means; the chi-squared test was used to test
the significance of differences in percentages. Post hoc
comparisons using the Tukey's HSD test were conducted to
evaluate pairwise differences among the means. Multiple
linear regression analysis using the enter method was
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carried out to explore relationships between knowledge
scores and socio-demographic variables that had a P value
less than 0.10 in bivariate comparisons. Multivariate
logistic regression analyses were used to determine factors
associated with perceived susceptibility to A(HIN1), and
perceived confidence in A(HIN1) prevention. A backward
stepwise logistic regression selection method was carried
out to select significant independent variables and make
adjustments for covariates among variables. Wald chi-
squared statistics were used to test the significance of
individual coefficients in the model. Goodness of fit was
assessed with the Hosmer—Lemeshow test. Statistical
significance was set to P<0.05.

Results
Participants' Characteristics

Figure 1 provides the flowchart of the CATI process. A
total of 6,230 call attempts were made, resulting in 1,050
(16.9%) responding households. The low response rate was
due to the large number of uncontactable households.
However, of the total successful calls (1,750), 60.0% (n=
1,050) completed the interview. By ethnic group, the
proportions that completed interview upon successful calls
were 64.8% (436/673), 52.3% (352/673), and 64.8% (262/
404) for Malay, Chinese, and Indian samples, respectively.
Table 1 shows socio-demographic characteristics of the
1,050 respondents in the survey. The majority of respond-
ents in this sample were Malays (41.5%), followed by
Chinese (33.5%) and Indians (25.0%).

Fig. 1 Illustration of the CATI

Knowledge

The majority was able to name three (33.2%) or four
(25.6%) influenza-like illness symptoms, and only a total of
23 respondents (2.2%) were unable to name even one of the
symptoms. A fifth of respondents (20.4%) were able to
name only one to two symptoms. As shown in Table 2,
fever, running nose, and coughing were the three most
commonly identified symptoms of influenza A(HINI).
Half of the respondents (50.4%) could not identify the
symptom of sore throat.

The six-item close-ended knowledge questions had an
inter-item correlation range of-0.043 to 0.203 with Cron-
bach's alpha of 0.233. A considerable number of participants
(=329, 31.3%) erroneously believed that the A(HINI)
influenza can be transmissible to people through eating
improperly cooked pork and pork products, the majority of
whom were of Malay ethnicity 47.8%, followed by Indians
(31.5%), and the lowest were the Chinese (13.7%) [x2(5,
1030)=199.60, P<0.001]. With regard to the severity of
influenza A(HIN1), a considerable number of participants
had the misconception that A(HINI) infection is often
deadly (73.8%). More specifically, people who were female,
Malay, employed, had a high income, graduated from
university, and living in urban areas were more likely to
perceive that A(HIN1) infection is often deadly (P<0.01).

The mean total knowledge score for the overall sample
was 7.30 (SD+1.961) out of a possible score of 13.
Statistically significant differences in the mean total
knowledge score were observed among ecthnic groups,
gender, education attainment, employment status, average
household income, and locality (Table 3). Multiple linear

Total number

process of the survey dialed
=6230
I ’ I }
Uncontactable on 1% Responded on 1™ Uncontactable due to
attempt attempt number being engaged,
=2393 =1422 invalid number, number
terminated, connected
to fax machine
=2415
4 v 3 4 3
Uncontactable Refused to be Incomplete Refused to be Incomplete
despite 3" attempt interviewed interview interviewed interview
=2065 =77 =17 =512 =94
A4 3
Responded, Completed
completed interview interview on 1™
on 2" or 3" attempt attempted
=234 =816
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Table 1 Socio-demographic characteristics of respondents (N=1,050)

Socio-demographic variables Total sample

N %
Gender
Male 379 36.1
Female 671 63.9
Ethnicity
Malay 436 41.5
Chinese 352 335
Indian 262 25.0
Religion
Muslim 440 41.9
Buddhist 249 23.7
Taoist 17 1.6
Hindu 236 22.5
Sikh 2 0.2
Christian 78 7.4
No religion 21 2.0
Others 7 0.7
Age?
18-39 532 51.1
40-59 455 43.7
60-79 54 52
Highest education attainment
No formal schooling 6 0.6
Primary school 59 5.6
Secondary school 452 43.0
University 533 50.8
Occupation®
Self-employed 62 5.9
Professional and managerial 325 31.0
Skilled workers 146 13.9
Unskilled workers 67 6.4
Housewife 229 21.9
Student 137 13.1
Unemployed and retired 81 7.7
Average monthly household income®
<2,000 229 22.5
2,001-4,000 378 37.2
>4,001 410 40.3
Locality
Urban 838 79.8
Suburban 123 11.7
Rural 89 8.5

All values are based on participants self-reporting

#Number of respondents less than 1,050 (total respondent) due to
non-response

regression analysis show that gender, ethnicity, education,
household income, and urban/rural locality significantly
predict level of A(HIN1) knowledge. The adjusted R* for
this model is 0.12, which implies that the model explains
12% of the variability. The regression model was highly
significant, ' (11, 995)=12.997, P<0.001.

Perceived Susceptibility and Confidence in Prevention

Table 4 shows that 64.5% and 67.2% of the respondents,
respectively, rated perceived susceptibility and perceived
family members' susceptibility to A(HIN1) infection as
“low” or “very low”. The majority (73.0%) were also “very
confident” or “quite confident” in preventing themselves
from getting A(HIN1). Figure 2 shows the temporal trends
for all responses to “very” and “quite” confident in
prevention and “very high” and “high” perceived suscep-
tibility to infection. The first death was reported 2 weeks
after the commencement of this study, and increased
steadily and reached a peak in week 6, before a rapid
decline. The levels of perception of “very high” and “high”
susceptibility to infection did not vary significantly over the
study period. In contrast, rates of those who were “very”
and “quite” confident in prevention of HINI infection
decreased significantly as the number of reported deaths
increased. As indicated in Table 5, univariate analysis
showed that significantly more males (39.6%) than females
(33.2%) perceived very high/high susceptibility to A
(HIN1) infection. High perceived susceptibility to A
(HIN1) infection was inversely related to age. Respondents
with higher education, who were employed, and living in
urban areas had significantly higher perceived susceptibility
to A(HIN1) infection. Respondents with higher knowledge
scores indicated higher perceived self susceptibility to A
(HINI1) infection. In the multiple logistic regression
analyses, significant predictors for high susceptibility to A
(HIN1) infection were ages 18-39 years (OR=2.37, vs.
being 60—79 years), ages 40—59 years (OR = 2.12, vs. being
60—79 years), household income RM2,001-4,000 (OR
1.47, vs. >RM4,000), and residing in urban areas (OR=
1.62, vs. suburban). The overall logistic model is highly
significant according to the Model chi-square statistic (chi-
square=37.80, df=12, P<0.0001).

With regard to perceived confidence of preventing A
(HINTI) infection, females were more confident than male
respondents. Highly significant differences between the
three ethnic groups was found; Malay respondents reported
the highest levels of perceived confidence in prevention of
A(HIN1), followed by the Indians and Chinese. Older
respondents reported higher confidence of prevention.
Multiple logistic regression suggested that respondents
were more likely to have high perceived confidence in
prevention of A(HIN1) if they were female (OR=1.61, vs.
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Table 3 Socio-demographic differences in mean knowledge score and multiple linear regression analysis of socio-demographic variables

predicting knowledge of A (HIN1)

Socio-demographic Total knowledge (0—13-items scale)

Linear regression model® F (11, 995)=12.997,

variables P<0.001, adjusted R*=0.123
N° Mean+SD P 8 (SE)

Gender

Male 379 7.03+2.01 P=0.001 —0.56(0.13)**
Female 671 7.46+1.92 F(1, 1048)=11.39 -
Ethnicity

Malay 436 6.72+1.61 P<0.001 —0.61(1.55)**
Chinese 352 7.97+2.03 F(2, 1047)=42.75 0.59(0.16)**
Indian 262 7.38+2.11 -
Age

18-39 532 7.35+2.05 P=0.621 —0.20(0.28)
40-59 455 7.25+1.85 F(2, 1038)=0.476 —0.16(0.28)
60-79 54 7.17+2.06 -
Highest education attainment

Tertiary education 533 7.55+1.89 P=0.000 0.33(0.14)*
Secondary education 517 7.06+2.01 F(1, 1048)=16.62 -
Employment

Employed 600 7.41+2.00 P=0.049 0.12(0.13)
Not employed 447 7.17+£1.90 F(1, 1045)=3.87 -
Average monthly household income

<RM2000 229 6.70+1.75 P=0.000 —0.65(0.18)**
RM2001-4000 378 7.39+2.13 F(2, 1014)=13.57 —0.12(0.14)
>RM4001 410 7.51+1.85 -
Locality

Urban 838 7.40+1.92 P=0.000 0.41(0.22)*
Suburban 123 7.24+1.98 F(2, 1047)=8.81 0.37(0.27)
Rural 89 6.49+2.12 -

# Respondents with missing information on a covariate were excluded from the regression model. The final regression models included 1,006 respondents

with complete covariate information (knowledge)
® Subtotals may vary owing to missing data
" P<0.05; ™" P<0.001

being male), Chinese ethnicity (OR=0.39, vs. being
Indian), ages 18-39 years (OR=0.33, vs. being 60—
79 years), ages 40-59 years (OR = 0.40, vs. being 60—
79 years). The overall model was highly significant
(chi-square=64.83, df=12, P<0.0001). The Hosmer and
Lemeshow tests indicated that both regression models had
very good fit (Table 4).

Stigma Related to A(HIN1)

The internal consistency of the six-item stigma related to A
(HINT1) questions, evaluated by Cronbach's alpha was
0.632, inter-item correlation ranged from 0.110 to 0.389.
The mean number of stigma was 1.94 (mode 1, median 2)
out of a maximum of 6. As indicated in Table 5, three most
commonly reported stigmas were: “Afraid to be in contact

with people with flu symptoms” (60.8%), “Afraid to be in
contact with people who have just returned from overseas”
(54.1%), and “Afraid of visiting hospitals” (36.2%). A
minority indicated fear of eating pork and pork products
(7.2%). Some erroneously related the outbreak with avian
influenza and expressed fear of eating birds (chicken) and
bird products (7.3%). There were significant differences in
the responses to stigma items among the three ethnic
groups studied. On the whole, the stigmatizing responses
were more common among Malay ethnicity except for
“Afraid of visiting hospitals”. Among those that believed
the A(HIN1) infection to be often deadly, more than half
(53.2%) were not “Afraid to be in contact with people with
flu symptoms”, two thirds (67.0%) were not “Afraid to be
in contact with people who have just returned from
overseas”
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Table 4 Socio-demographic differences in perceived susceptibility and confidence in prevention of A (HINI) infection

Predictor Perceived self susceptibility to A (HIN1) infection Perceived confidence in prevention from A (HINI1)
variable
N Percentage of X2 Logistic regression Percentage of respondents 2 Logistic regression
respondents model N=1,007 model N=1,007
Very high/ Low/ P OR (95%CI) Very/quite Somewhat/ P OR (95%CI)
high very low confident not confident
Gender
Male 379 39.6 60.4 0.023* NS 69.1 30.9 0.036*  0.62 (0.45, 0.85) **
Female 671 332 66.8 Reference 75.1 24.9 Reference
Ethnicity
Malay 436 35.6 64.4 0.40 80.5 19.5  <0.001%** 1.14 (0.76, 1.72)
Chinese 352 332 66.8 NS 60.2 39.8 0.39 (0.26, 0.58) ***
Indian 262 28.5 61.5 Reference 71.5 22.5 Reference
Age
18-39 532 383 61.7 0.011* 2.37(1.14, 4.97)* 70.7 29.3 0.027*  0.33 (0.14, 0.77)**
40-59 455 34.1 65.9 2.12(1.02, 4.41)* 74.3 257 0.40 (0.17, 0.93)*
60-79 54 18.5 81.5 Reference 87.0 13.0 Reference
Highest education attainment
Tertiary 533 394 60.6 0.005*%* NS 73.7 26.3 0.56 NS
Secondary 517 31.5 68.5 Reference 72.1 27.9 Reference
Employment
Employed 600 39.2 60.8 0.002** NS 72.7 27.3 0.79 NS
Not employed 447 30.4 69.6 Reference 73.4 26.6 Reference
Average monthly household income
<RM 2000 229 323 67.7 NS 70.3 29.7 0.36 NS
RM 20014000 378 38.6 61.4 0.252 1.47 (1.06, 2.03)* 72.5 27.5 NS
>RM 4001 410 34.6 65.4 Reference 75.4 24.6 Reference
Locality
Urban 383 37.6 62.4 0.024* 1.62(1.06, 2.49)* 73.5 26.5 NS
Rural 123 27.0 73.0 NS 69.7 30.3 0.69 Reference
Suburban 89 27.6 72.4 Reference 71.5 28.5
Knowledge score 1050 7.47+1.89 7.21£2.10 0.037°* NS 7.26+£1.93  7.42+2.04 027° NS

(x£SD)

Model 1 Perceived susceptibility; Hosmer and Lemeshow test, x> (8)=2.234, P=0.973
Model 2 Confidence in prevention; Hosmer and Lemeshow test, x> (8)=12.510, P=0.130

# Subtotals may vary owing to missing data
°/ test; F value (df) P value
*P<0.05; **P<0.01; ***P<0.001

Discussion

The majority of respondents were able to recognize the
three common influenza-like illness namely fever, runny
nose, and cough. However, less than half were able to name
the symptom of sore throat. A considerable minority of
respondents that was unable to name even one symptom
was of concern. Although many knew of the mode of
transmission of influenza A(HIN1), transmission via eating
improperly handled and cooked pork and pork products
was misperceived by a sizable minority of respondents.

@ Springer

This was likely due to the frequent references of A(HIN1)
virus as “swine flu” in the early stages of the pandemic.
Compared to a recent Hong Kong study [14], more
respondents in Malaysia thought that A(HINI) could be
transmitted by eating pork products (31.3%, vs. 6.9%),
more did not know that the A(HIN1) virus is transmittable
via droplets (8.7%, vs. 2.0%), while fewer did not know
that the A(HINI1) virus is transmittable via contact with
contaminated objects (16.8% vs. 21.1%). Results of the
multiple linear regression analysis using total knowledge
score as the dependent variable indicated that provision of



Int.J. Behav. Med. (2011) 18:112-121

Fig. 2 Temporal changes in

119
T 60
=]
8
-
T50 g
£
5z
T 40 =
23
T 30
120 4 Very/quite confident in
prevention
Very high/high

TI10 —®— 7o . .
susceptibility to infection

“m

X i 1007
perceived susceptibility to |
infection and confidence in = 90
prevention of HINI infection 5 807
during the 10-week study period &~ 70
of July 11 to September 13, 60 -
2009, with margins of error at
the 0.05 significance level 50 7
401
30 1
201 E
10 1 X
0 —x= T
Week2 Week4 Week 6

information and education should focus on the male gender,
Malay ethnic group, people of lower education and income,
and those living in rural areas.

Participants who were female, Malay, employed, of high
socio-economic status, and living in urban areas appeared to
be more likely to overestimate the severity of A(HIN1) as
they believed the A(HIN1) infection as often deadly. An
overestimation of the severity of A(HINI) should be
prevented as it may cause unnecessary panic and distress to
the community and may lead to interference of a wide range of
daily activities. Thus, these specific groups of people may
require targeted education [8, 10]. Despite the overestimation
of the severity of A(HINI), a high proportion of the
participants in this study reported low perceived susceptibil-
ity to A(HIN1) infection, which did not change significantly
over the study period, despite the increasing number of
deaths. Because perceived susceptibility is expected to begin
the process of adoption of preventive behaviors, health
authorities and media should stress to the public to

Table 5 Stigma related to A(HIN1)

- %~ No. of reported deaths

T T T 0
Week 8 Week 10

continuously adopt precautionary measures to prevent
infection even if the number of reported deaths decreases.
Many participants in this study perceived high confi-
dence in preventing themselves and family members from
getting the disease. This is of particular concern because an
individual may not engage in preventive behavior because
of lack of perceived susceptibility to the disease [18]. Of
interest, this confidence declined and remained lower even
after the number of reported deaths peaked. It has been
shown that perceived vulnerability for SARS was signifi-
cantly associated with perceived threat [19]. Additionally,
perceptions of risk and severity were found to influence
public's behavioral responses to pandemic influenza [9, 20]
More research is needed to investigate why the Malaysian
public overestimates the severity of this new disease and
yet under-perceives its risk of infection, to provide insight
into how the health authorities or media should disseminate
information to counteract these misconceptions in the
future. The findings of our multivariate logistic regression

Total response N Yes responses n (%) Yes responses N (%)*

Ethnic comparison

Malay Chinese Indian P
Afraid to be in contact with people 1,049 638 (60.8) 317 (72.7) 195 (55.4) 126 (48.3) 0.000%**%*
with flu symptoms (e.g., cough, running
nose, sneezing, fever)
Afraid to eat outside (e.g., hawker centers, 1,049 341 (32.5) 194 (44.5) 69 (19.6) 78 (29.9) 0.000%**
food courts)
Afraid to be in contact with people who 1,049 567 (54.1) 323 (74.1) 134 (38.2) 110 (42.0) 0.000%**
have just returned from overseas
Afraid of visiting hospitals 1,050 380 (36.2) 142 (32.6) 149 (42.3) 89 (34.0) 0.012%*
Afraid of eating pork and pork products® 475 34 (7.2) Nil 12 (3.6) 22 (16.1) 0.000%**
Afraid of eating birds (chicken) and 992 72 (7.3) 39 (9.0) 9 (2.6) 24 (11.2) 0.000%**

bird products

Subtotals may vary owing to missing data, and non-responses to questions not applicable to respondents

# Percent within ethnic groups

® As Muslims do not eat pork, this question was not asked of the Muslim respondents; comparison was made between Chinese and Indians only

*P<0.05; ***P<0.001
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analyses indicated that education to enhance perceived
susceptibility to A(HIN1) infection should focus on people
of older age and people living in suburban areas.

Influenza A(HINT1) related stigma was prevalent and
exhibited differences across ethnic groups. Finding of
significant ethnic disparities in A(HINI)-related stigma
suggest further in-depth qualitative exploration on cultural
values and beliefs related to each ethnic group. In this study,
we also found that perceived severity of A(HIN1) infection
was not associated with stigma. Despite widespread informa-
tion about the control measures in response to the emergence
of pandemic influenza A(HIN1), in particular, near one third
of the study participants (including a majority of those that
believed A(HIN1) infection is often deadly) did not fear being
in contact with people with influenza symptoms, and
approximately 50% were not afraid to be in contact with
people who had just returned from overseas. Although health
authorities have repeatedly emphasized that the A(HINTI)
virus is not transmitted by food, a substantial minority avoided
eating pork-related products for fear of infection.

Our recently published data on temporal changes in
psychobehavioral responses during the HINI influenza
pandemic [21] showed a noticeable increase in fear of
visiting hospitals and fear of eating out in concordance with
the escalating number of reported deaths. Similar trends
were observed during the SARS outbreak, whereby anxiety
levels closely mirrored the daily number of new cases and
were strongly associated with the intensity of the outbreak
[22]. Moderate fear has been shown as most effective at
motivating health-protective behaviors. According to Janis'
fear-as-acquired drive model, low levels of fear lead to
inaction, moderate levels produce self-protective behavior,
whereas high levels result in counterproductive defensive
responses [23]. Therefore, health authorities should dissem-
inate accurate information and a realistic view of associated
risks to induce a moderate level of fear in order to
encourage people to take precautions [21].

There are several limitations of this study. The Cronbach's
alpha values of <0.70 in this study indicate low consistency,
so the scores should be interpreted cautiously. Telephone
surveys do not include households without fixed-line tele-
phones, which are more likely to be from socio-economically
disadvantaged groups [24]. Furthermore, it may not be
possible to generalize our findings to the whole country, as
the study sampled from one state (out of 13) and one federal
territory (out of three). As a result, the study population had
a monthly household income which was higher than the
national average of RM3,686 [25] (US$1=RM3.49, as of
Oct 5, 2009), and slightly different proportions of ethnic
groups [17].

Despite these methodological caveats, the study has the
advantage of a high response rate of 60.0%. Additionally,
the issues highlighted by this study are of considerable

@ Springer

importance for the understanding of the public's view on
the new influenza A(HIN1) outbreak and have significant
implications for information communication efforts. The
study can serve as a baseline for future national-level
surveys. The study also adds to the relatively scarce
knowledge of the new influenza A(HIN1) in a Malaysian
context.

Conclusion

In summary, some misconceptions and erroneous beliefs
about the modes of transmission need to be addressed. High
confidence in preventing infection and low perceived
susceptibility of infection were reported despite an overes-
timation of severity of the A(HIN1) infection. Findings
suggest that provision of education and clear information
are essential to correct the misconceptions. The perceived
susceptibility of infection needs to be increased so that
public will take precaution against A(HIN1) infection and
increase health protective behaviors.
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